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In this paper, we argue the slide phenomenon between the footing of floor post and the upper structure by numerical 
analysis. An analysis model consists of both 1 DOF structure and a perfect plasticity friction model. The results may be 
summarized as follows: the short natural period and the high base shear coefficient of structure make the slide distance 
long. And the long term of input sine motion also makes the slide distance long. Slides make no increase of structure 
deformation, and base isolation effect was not observed. The vertical component of a ground motion has strong 
influence on the distance of slide. 
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⥺ᙧ⣔ࡢゎᯒ⤖ᯝ࡜ࡋ࡚ࠊඛࡎ㸪ᅗ 4 ࡟ᦶ᧿ಀᩘ㸦ȣ㸧0.4 ᫬ࡢ⁥ࡾ㔞࡜ୖ㒊ᵓ㐀ࡢᅛ᭷࿘ᮇ(T0)ࠊධຊ࿘
ᮇ(Tg)ࡢ㛵ಀࢆ♧ࡍࠋᅗࡼࡾࠊ⁥ࡾ㔞ࡣධຊຍ㏿ᗘ࡟ẚࡋ࡚ቑ኱ࡍࡿࡇ࡜ࠊᆅ㟈ື࿘ᮇࡀ㛗࠸࡯࡝⁥ࡾ㔞ࡀ
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᏶
඲
ᙎ
ረ
ᛶ
ᆺ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
S
l
i
p
ᆺ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
㻜 㻝㻜 㻞㻜 㻟㻜
⁥䜚㔞㻔㼏㼙㻕
ረ
ᛶ
⋡
䛾
ẚ
ȣ=0.3 ȣ=0.4 ȣ=0.5
ᅗ 10 ⁥ࡾ㔞࡜ረᛶ⋡ࡢẚ

㸳㸬ୖୗືࡢ⁥ࡾ㔞࡬ࡢᙳ㡪
ᮏ❶࡛ࡣࠊୖୗືࡢᙳ㡪࡟ࡘ࠸࡚⪃ᐹࡍࡿࠋඛࡎࠊᐇᆅ㟈ືࢆ⏝࠸ࡓィ⟬౛࡟ࡼࡾ᳨ウࡍࡿࠋᅗ11࡟රᗜ
┴༡㒊ᆅ㟈⚄ᡞᾏὒẼ㇟ྎἼNS࠾ࡼࡧUDᡂศࢆ⏝࠸ࡓゎᯒ⤖ᯝࢆ♧ࡍࠋࡇࡇ࡛ୖୗືࡢᙳ㡪ࡣࠊᦶ᧿ຊࢆ
⾲ࡍ᏶඲ᙎረᛶࣔࢹࣝࡢ㝆అ⪏ຊࡢኚ໬࡜ࡋ࡚⪃៖ࡋࡓࠋࡲࡓࠊୖ㒊ᵓ㐀ࡣᅛ᭷࿘ᮇ0.2sࠊ࣮࣋ࢫࢩ࢔ಀᩘ
0.6ࠊᦶ᧿ಀᩘ0.4࡜ࡋ࡚࠸ࡿࠋ
ḟ࡟ṇᘻἼ࡟ࡼࡿ⁥ࡾ㔞࡜ᆅ㟈ື࡟ࡼࡿ⁥ࡾ㔞ࢆẚ㍑ࡍࡿࠋධຊṇᘻἼࡢ࿘ᮇࡣࠊඛࡢᆅ㟈ື㸦Ỉᖹᡂ
ศ㸧ࡢ8㹼9⛊㛫༟㉺࿘ᮇ0.6sࢆ⏝࠸ࡓ㸬࿘ᮇ0.6⛊ࡢṇᘻἼ࡟ᑐࡍࡿᛂ⟅ࢆᅗ13࡟♧ࡍࠋ⁥ࡾ㔞ࡣ᚟ඖຊ≉ᛶ
࡟ᐤࡽࡎᦶ᧿ಀᩘ(ȣ)0.4ࡢሙྜ࡛7cm⛬ᗘࠊ㸦ᅗ12ࡢୖୗືࡢ᭱኱್300galศࢆ⪃៖ࡋࡓ㸧ᦶ᧿ಀᩘ(ȣ)0.28
ࡢሙྜ࡛10cmᙅ⛬ᗘ࡛࠶ࡿࠋᦶ᧿ಀᩘ(ȣ)0.4ࡢሙྜࡢ⁥ࡾ㔞ࡢ50%ࡣࠊᅗ11ࡢୖୗືࡢ↓࠸ሙྜࡢ8㹼9⛊㛫
⁥ࡾ㔞࡟࡯ࡰ➼ࡋ࠸ࠋࡋ࠿ࡋࠊᦶ᧿ಀᩘ(ȣ)0.28ࡢሙྜࡢ⁥ࡾ㔞ࡢ50%ࡣࠊᅗ11ࡢୖୗືࡢ᭷ࡿሙྜࡢ8㹼9
⛊㛫⁥ࡾ㔞ࡼࡾᑠࡉࡃࠊୖୗືࡢṇࡋ࠸ホ౯ࡀᚲせ࡛࠶ࡿࡇ࡜ࡀศ࠿ࡿࠋ
ᅗࡼࡾศ࠿ࡿࡼ࠺࡟ୖୗືࡢᙳ㡪ࡣࠊ⁥ࡾ㔞ࡢቑ኱࡜᚟ඖຊ≉ᛶ࡟ࡼࡿ┦㐪ࡢ㢧ᅾ໬ࡀ࠶ࡿ㸬⁥ࡾ㔞ࡢቑ
኱ࡣࠊୖ㒊ᵓ㐀ࡢ᚟ඖຊ≉ᛶ࡟㛵ࢃࡽࡎⓎ⏕ࡍࡿࠋࡇࢀࡣࠊᅗ12࡟♧ࡍ8㹼9⛊㛫ࡢᾏὒẼ㇟ྎἼNSᡂศ࠾
ࡼࡧUDᡂศἼᙧ࠿ࡽศ࠿ࡿࡼ࠺࡟ࠊNSᡂศ᭱኱ຍ㏿ᗘ᫬࡟300gal⛬ᗘࡢୗ᪉ྥຍ㏿ᗘࡀാࡁぢ࠿ࡅୖࡢᦶ
᧿ຊࡀῶᑡࡋࡓࡓࡵ࡛࠶ࡿࠋ᚟ඖຊ≉ᛶ࡟ࡼࡿ┦㐪ࡣࠊỈᖹືࡢࡳ⪃៖ࡋࡓሙྜࡣ࡯࡜ࢇ࡝ぢࡽࢀ࡞࠸ࡀࠊ
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6Ỉᖹ࣭ୖୗ㸰ᡂศࡢຍ᣺࡟ࡼࡾ᏶඲ᙎረᛶᆺࣔࢹࣝࡣSlipᆺࣔࢹࣝࡢ1.5ಸࡢ⁥ࡾ㔞ࡀⓎ⏕ࡋࡓࠋ
㻙㻝㻜㻜㻜
㻙㻤㻜㻜
㻙㻢㻜㻜
㻙㻠㻜㻜
㻙㻞㻜㻜
㻜
㻞㻜㻜
㻠㻜㻜
㻢㻜㻜
㻤㻜㻜
㻣 㻥 㻝㻝 㻝㻟 㻝㻡
㼟
㼓㼍㼘
D ධຊἼᙧ㸦16 ᡂศ㸧
㻙㻟
㻜
㻟
㻢
㻥
㻝㻞
㻣 㻥 㻝㻝 㻝㻟 㻝㻡
㼟
⁥
䜚
㻔㼏
㼙
㻕
ୖୗື᭷䜚
ୖୗື↓䛧

E ᏶඲ᙎረᛶᆺ
㻙㻟
㻜
㻟
㻢
㻥
㻝㻞
㻣 㻥 㻝㻝 㻝㻟 㻝㻡
㼟
⁥
䜚
㻔㼏
㼙
㻕
ୖୗື᭷䜚
ୖୗື↓䛧

F 6OLS ᆺ
ᅗ  රᗜ┴༡㒊ᆅ㟈⚄ᡞᾏὒẼ㇟ྎἼ࡟ᑐࡍࡿ⁥ື
㻙㻝㻜㻜㻜
㻙㻤㻜㻜
㻙㻢㻜㻜
㻙㻠㻜㻜
㻙㻞㻜㻜
㻜
㻞㻜㻜
㻠㻜㻜
㻢㻜㻜
㻤 㻤㻚㻞 㻤㻚㻠 㻤㻚㻢 㻤㻚㻤 㻥
㼟
ຍ
㏿
ᗘ
㻔㼓
㼍㼘㻕
㻺㻿 㼁㻰
ᅗ  ᾏὒẼ㇟ྎἼ 16 ᡂศ࡜ 8' ᡂศ㸦㹼⛊㛫㸧
㻙㻢
㻙㻠
㻙㻞
㻜
㻞
㻠
㻢
㻜 㻝 㻞 㻟
㼟
⁥
䜚
㻔㼏
㼙
㻕
䃛㻩㻜㻚㻠
䃛㻩㻜㻚㻞㻤
D ᏶඲ᙎረᛶᆺ
㻙㻢
㻙㻠
㻙㻞
㻜
㻞
㻠
㻢
㻜 㻝 㻞 㻟
㼟
⁥
䜚
㻔㼏
㼙
㻕
䃛㻩㻜㻚㻠
䃛㻩㻜㻚㻞㻤

E 6OLS ᆺ
ᅗ  ࿘ᮇ V㸪᭱኱ᆅືຍ㏿ᗘ JDO ࡟ᑐࡍࡿ⁥ື
ḟ࡟ୖୗືࡢᙳ㡪ࢆᐃᛶⓗ࡟᳨ウࡍࡿࡓࡵࠊୖୗືࡢ᭱኱ຍ㏿ᗘ㸪఩┦ᕪࢆ⪃៖ࡋࡓᛂ⟅ゎᯒࢆ⾜ࡗࡓࠋ
ୖୗື㸦 z 㸧ࡣࠊୖୗືࡢ᭱኱ຍ㏿ᗘ㸦 VA 㸧ࠊ࿘ᮇ( VT )Ỉᖹື࡜ࡢ఩┦ᕪ㸦I 㸧ࢆ⏝࠸࡚ࠊᘧ(2)ࡢࡼ࠺࡟
ᐃ⩏ࡋࡓࠋ
)12sin()( IS  t
T
tEnvAz
V
V  (2) 
⤖ᯝࢆᅗ14࡟♧ࡍࠋᅗ୰ࠊᶓ㍈ࡣỈᖹື࡟ᑐࡍࡿୖୗືࡢ఩┦ᕪࠊ⦪㍈ࡣ⁥ࡾ㔞ࢆ♧ࡍࠋୖୗືࡢ᣺ືᩘ
ࡣࠊỈᖹືࡢ᣺ືᩘ(1.0Hz)ࡢ1,2,3,4,5ಸ࡜ࡋࡓࠋᅗࡼࡾࠊୖୗືࡀຍࢃࡿࡇ࡜࡟ࡼࡾࠊỈᖹືࡼࡾ⁥ືࡀ኱
ࡁࡃ࡞ࡿࡇ࡜ࠊୖୗືࡢ࿘ᮇࠊ఩┦ࡀỈᖹື࡜ྠㄪࡍࡿࡇ࡜࡟ࡼࡾ኱ࡁࡃ⁥ືࡀ⏕ࡌࡿࡇ࡜ࠊỈᖹື࡟ᑐࡍ
ࡿୖୗືࡢ᭱኱ຍ㏿ᗘẚࡢቑ኱࡟క࠸⁥ືࡀ㣕㌍ⓗ࡟ቑຍࡍࡿࡇ࡜ࠊࡀศ࠿ࡿࠋ
௨ୖࡢ⤖ᯝࡼࡾࠊୖୗືࡢỈᖹື࡟ᑐࡍࡿ᭱኱ຍ㏿ᗘẚࠊ఩┦ᕪࠊ࿘ᮇẚࡀࠊ⁥ࡾ㔞࡟㔜せ࡞ࣃ࣓࣮ࣛࢱ
࡜ุ᫂ࡋࡓࠋࡋ࠿ࡋࠊᐇᆅ㟈ື࡟࠾ࡅࡿࡇࢀࡽࡢࣃ࣓࣮ࣛࢱࡢ್ࡣᮍࡔ᥎ ࡍࡽ࡛ࡁࡎࠊ௒ᚋࡢ◊✲ࡀᚲせ
࡛࠶ࡿࠋ୍᪉ࠊᐇ⏝ୖࡣࠊ⁥ࡾ㔞ࡢ∦᣺ᖜࡢ᭱኱್ࢆタᐃ࡛ࡁࢀࡤⰋ࠸ࠋࡑࡇ࡛୺せ࡞ほ ᆅ㟈ືࢆ⏝࠸࡚ࠊ
᭱኱⁥ࡾ㔞ࢆィ⟬ࡋࡓࠋ౑⏝ࡋࡓᆅ㟈ືࡣࠊරᗜ┴༡㒊ᆅ㟈⚄ᡞᾏὒẼ㇟ྎἼ㸦kobe_ew,kobe_ns㸧ࠊරᗜ
┴༡㒊ᆅ㟈㮚ྲྀἼ (tak000.a,tak090a)ࠊࣀ࣮ࢫࣜࢵࢪἼ (syl090.a,syl360.a)ࠊྎ‴㞟㞟ᆅ㟈▼ᒸἼ (TCU068-
N,TCU068-W)࡛࠶ࡾ㸪ࡑࢀࡒࢀ༡໭ື㸩ୖୗື㸪ᮾすື㸩ୖୗື࡛ィ⟬ࢆ⾜ࡗࡓ㸬࣮࣋ࢫࢩ࢔ಀᩘ㸪ᦶ
᧿ಀᩘ㸪ࡢሙྜࢆᅗ15࡟♧ࡍࠋ⤖ᯝ࡜ࡋ࡚ࠊ≉ᐃᆅ㟈ࡢ≉ᐃ᪉ྥ㸦රᗜ┴༡㒊ᆅ㟈⚄ᡞᾏὒẼ㇟ྎἼࡢ
NSᡂศ㸪ྎ‴㞟㞟ᆅ㟈▼ᒸἼEWᡂศ㸧ࡀ༟㉺ࡋࡓ⁥ࡾ㔞ࢆ୚࠼ࡿࡇ࡜ࡀศ࠿ࡿࠋ
ࡑࡇ࡛ᮏሗ࡛ࡣཧ⪃್࡜ࡋ࡚ࠊරᗜ┴༡㒊ᆅ㟈⚄ᡞᾏὒẼ㇟ྎἼNSᡂศ࠾ࡼࡧྎ‴㞟㞟ᆅ㟈▼ᒸἼEWᡂ
ศ࡟ᑐࡍࡿ᭱኱⁥ື∦᣺ᖜࢆᅗ16,17࡟♧ࡍࠋᅗࡼࡾࠊᘓ≀ᅛ᭷࿘ᮇࠊ᚟ඖຊ≉ᛶࡢᙳ㡪ࡀᙉ࠸࡜࠸࠼ࡿࡀࠊ
ᦶ᧿ಀᩘ0.3࡛᭱኱⁥ື∦᣺ᖜࡀ30cmᙉࠊᦶ᧿ಀᩘ0.4࡛᭱኱⁥ື∦᣺ᖜࡀ20cmᙉࠊ࡛࠶ࡿࡇ࡜࠿ࡽࠊᦶ᧿ಀ
ᩘࢆᏳ඲ഃ࡟࡜ࡽ࠼ࠊᦶ᧿ಀᩘ0.3௨ୖ࡛࠶ࢀࡤࠊ∦᣺ᖜ30cmࢆ᝿ᐃࡍࢀࡤⰋ࠸࡜⪃࠼ࡿࠋ
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7᏶
඲
ᙎ
ረ
ᛶ
ᆺ 㻜
㻝㻜
㻞㻜
㻟㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
㻜
㻝㻜
㻞㻜
㻟㻜
㻠㻜
㻡㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
S
l
i
p
ᆺ 㻜
㻝㻜
㻞㻜
㻟㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
㻜
㻝㻜
㻞㻜
㻟㻜
㻠㻜
㻡㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻜 㻝 㻞
఩┦ᕪ㻔㼞㼍㼐㻕
⁥
䜚
㔞
㻔㼏
㼙
㻕
㼀㼓㻞㻛㼀㼓㻩㻝㻚㻜㻜 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻡㻜
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻟㻟 㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻡
㼀㼓㻞㻛㼀㼓㻩㻜㻚㻞㻜 Ỉᖹື䛾䜏
䃟䃟
Ș=0.25 Ș=0.50 Ș=0.75
ᅗ  ୖୗືࡢᙳ㡪㸸Ș ୖୗື᭱኱ຍ㏿ᗘỈᖹື᭱኱ຍ㏿ᗘ
㸦ᅛ᭷࿘ᮇ V㸪࣮࣋ࢫࢩ࢔ಀᩘ 㸪ᦶ᧿ಀᩘ 㸪ධຊỈᖹືࡢ࿘ᮇ 7J V㸪7J㸸ୖୗືࡢ࿘ᮇ㸧
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